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The Louisville and Jeffersonville Bridge across the Ohio River 
Louisville was completed May, 1895. Owing disagreement with 
the contractor the terms the contract regarding painting, 
painting had been done during erection, except joints and parts in- 
accessible after erection. was finally agreed the settlement that 
the painting should done the company, and bids were received 
from several contractors for doing the work lump-sum basis. The 
most favorable bid received amounted 500 for labor and equip- 
ment, the company furnish the paint. was thought the chief 
engineer, Mr. Epes Randolph, that the work could done the 
company’s force for less money, men were employed, equipment 
was purchased and the work done under the direction the author 
cost for labor, equipment and insurance 928, and for paint 
769, making the total cost 697. Careful record was kept the 
cost labor and materials for different parts the work, and the 
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purpose this paper present analysis the results obtained 
and give such data the cost painting were established and may 
value. 

The work covered comprised the main river spans and viaduct ap- 
proaches follows: 

Jeffersonville approach ........4 063 ft. 
Span No. 208 ft. center center. 
Louisville approach............2 586 ft. 
all single-track railroad bridge, except 1000 ft. the south end 
the Jeffersonville approach, which double-track, with height 
ft. The average height the Jeffersonville approach ft., and 
that the Louisville approach ft. 

The part painted, and referred this paper, extends from Ninth 
Street Jeffersonville Franklin Street Louisville, distance 
The total weight iron covered was 795 000 includ- 
ing sidewalk railings. The finished length the bridge 273 ft. 
from abutment abutment, the additional lengths approaches 
having been built and painted under separate contract. 

The Jeffersonville approach and span No. were erected during the 
summer 1890, and had been painted one coat October, 1892, 
preserve the iron during suspension work the bridge. This 
part was gone over first, and spots which had begun rust through 
were cleaned and painted one coat. After this had dried, one full coat 
was put all over. All the remainder was new iron erected 1893 
and 1894, and received two full coats, except the inside top chords 
and inclined end posts, which were painted one coat only. 
defence this last, the author’s observation that one coat the 
inside top chords will last good condition longer than two coats 
exposed parts. part the span absolutely protected from 
the weather and very difficult get and paint, and the omission 
the second coat nearly mile top chord and end posts this 
case effected very material saving cost. 

All the iron had shop coat linseed oil. 

The work was begun June and finished August 7th, 1895, thus 
occupying few days over two months, and was carried without 


accident any sort. The force ranged from thirty sixty men and 
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averaged about fifty men with foreman, assistant foreman and time- 
keeper. After July 1st, the timekeeper was employed partly other 
work, and but half his time was charged painting. 

The men were mostly ordinary erectors and carpenters, 
and were paid usually perday often hours. Some 
men work sidewalk railings and other parts not classed 
hazardous were paid $1.25 and $1.50 per day. 

After July there were infrequent trains the bridge, but 
otherwise there was necessity for keeping the track open for 
traffic, and this fact was, doubt, considerable influence re- 
ducing the labor cost below what would have been for bridge 
under 

The paint used was oxide iron paint selected the chief 
engineer. One hundred and twenty barrels were bought, two car- 
loads, and 104 used, the balance being sold. Four barrels time 
were carried push-car and shoved along the track, needed. 
One man was kept busy stirring the paint, serving out 
the men, opening barrels, etc. The paint was used just came 
from the barrel, except for little thinning occasionally with boiled 
linseed oil, which one barrel was used, equivalent about one-half 
gallon oil per barrel paint. 

The equipment consisted painting stages; stirrups, tie- 
hooks and hook chains for hanging the stages; 6-in. single 
blocks; 6-in. double blocks; coils manilla rope for falls; 
coil }-in. manilla rope for hand lines, etc.; standard railroad 
push-car; dozen paint brushes; dozen steel brushes; dozen 
whisk brooms; steel scrapers; dozen black iron paint 
buckets; dozen 2}-gall. black iron paint buckets; dozen sheep 
skins. 

The stages were home made, ins. ins. ft., with sides 
6-in. poplar and 1-in. planks laid therungs. The tie-hooks, 
round iron, were used suspend the stages from the long ties 
which projected carry the sidewalks. The hook-chains were used 
suspend the stages from the top chords the trusses. Details 
these chains, tie-hooks, stirrups and stages are shown Fig. 

The amount paint used was 612 galls., and the cost charged 
paint was 769.12, equal cents per gallon. The price the 
paint was cents per gallon delivered Louisville, and the addi- 
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tional cents covers cost drayage and handling, loss paint 
sold, ete. 

The total cost the work distributed follows: Paint, 
769.12; labor painting and cleaning, 427.08; equipment, 
$300.84; accident insurance, $200; total, 697.04. 

The item equipment includes credit $170.91 for materials 
sold after the work was finished. 


a 

Li Lae LO 
STIRRUP 


CHAIN FOR HANGING STAGES 
TOP CHORD 


TIE HOOK 
Fie. 1. 


Table No. shows the separate charges for labor and paint for 
each coat the different parts the work, the percentage the 
whole which each coat represents, the labor cost per gallon paint, 


and the labor cost, cost paint and gallons paint for each coat 
per 000 iron and per lineal foot structure. 
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the distribution cost, span No. 208 ft., ins. was included 
with the Jeffersonville approach, because they both received one coat 
only, and because this distribution equalized the general character 
this approach with that the Louisville approach, which contains 
one 200-ft. span. 

attempt was made analyze the cost the basis surface 
covered, this would have been exceedingly tedious job and 
little use. believed that the cost per lineal foot and per pound 
iron covered will much more value estimating other 
work, and will found nearly constant for the same class work. 

making preliminary estimates for this work the author found 
very little print the cost painting, and that little not 
form which made available for close estimate. This paper pre- 
sented the hope that the discussion may bring out some further 
information the subject from the note-books engineers who have 
had charge much similar work. 

From study Table No. the following facts seem estab- 
lished: 

First.—The cost the first coat paint, labor and total not far 
from six-tenths, and the second coat, four-tenths, the whole 
cost. 

Second.—On the approaches, the labor cost per gallon paint 
much higher for the first coat than for the second, showing the in- 
fluence increased labor required cleaning and scraping the iron. 
the spans the labor cost per gallon slightly greater for the sec- 
ond coat than for the first, showing that the cost rigging and climb- 
ing get the work overbalances the labor cleaning. 

For approaches this kind and for spans about 350 ft., 
would seem the safe side estimate the labor cost cents 
per gallon paint used, both coats. For spans the neighborhood 
500 this could reduced cents. 

Third.—The labor cost per 000 Ibs. iron highest for the ap- 
proaches and least for the long spans, and could safely estimated 
cents per 000 for approaches, cents for spans 350 
ft., and cents for spans 500 ft., and over. The labor cost per 
the Jeffersonville approach for the one coat was inter- 
mediate between the cost first coat and second coat the Louis- 
ville approach, should be, this was put over old first 
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coat requiring considerable amount cleaning, but still not 
first coat rusty iron. 

Fourth.—The labor cost per lineal foot structure approximates 
cents single-track viaduct approach, cents 300-ft. spans, 
and cents 500-ft. spans. 

Fifth.—The cost paint can taken equal the cost labor 
without material error. This, course, will vary with the kind 
paint used and the price linseed oil, but may taken good 
rule-of-thumb method. the approaches and short spans the cost 
paint was the cost labor, and the long spans 103 per cent. 

This is, course, but another view the data given the cost 
labor per gallon paint, and would seem indicate that given 
amount rigging and climbing the long spans allows man 
reach more iron and apply more paint than the shorter spans and 
approaches. Spans Nos. were erected the latter part 
1893, while the long spans were erected more than year later, that 
the rustier condition the shorter spans may account for their taking 
more paint. 


number gallons paint per 000 Ibs. iron de- 
creases rapidly the length span increases, and may taken 
0.75 gall. for approaches, 0.55 gall. for the shorter spans, and 0.4 gall. 
for the long spans. 


Seventh.—The number gallons per lineal foot increases rapidly 
with the length span and may estimated 0.6 gall., 1.1 galls., 
and 1.4 galls., respectively, for the three classes work. 

Eighth.—The total cost may taken $1.05 per 000 $0.82 
per lineal foot, for single-track viaduct average height about 
ft. For spans of, say, 300 400 ft. the cost will $0.78 per 000 
$1.55 per lineal foot, and for spans 500 550 ft. $0.55 per 
000 $1.85 per lineal foot. For spans intermediate lengths, 
the cost could probably taken proportion without serious error. 

Ninth.—It not observed that any the items unit cost vary 
the first power the span length the square the span 
length, but usually some intermediate power. 

The labor cost painting the 700 lin. ft. sidewalk railings was 
$390.09, equal $6.85 per 100 lin. ft. There are two sidewalks, one 
each side the track, each ft. wide, and having line lattice 
railing ft. high the outside and gas-pipe railing next the 
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track, consisting two lines 1}-in. gas pipe. The amount paint 
used the railings was comparatively small, and was included the 
amount used the spans. 

The cost equipment, not deducting for material sold afterward, 
was $471.75, equal about $10 per man employed. For smaller 
gang doing the same work, the total cost equipment would less, 
but the cost per man would higher, large part this expense 
for brushes, the number which used depends the amount 
work done, rather than the number men employed. The best 
results were obtained from flat brush costing $7.50 per dozen. These 
were good until worn down short, while cheaper brush did not have 
the requisite stiffness and elasticity. 

The painting the Jeffersonville approach, the first coat 1892, 
was done cost about making the total cost painting 
the entire work 194 ft. long, with two coats, $11 000. 

The results this case seem good argument for the use 
oxide iron paint. was cheap first cost, easily applied, and 
far the indications are that will prove exceedingly durable. The 
work the present time, after two years, apparently good con- 
dition when finished, and examination shows sign rusting 
beginning failure. This good result partly due the good 
quality the paint, and partly the care used cleaning the iron 
before applying the paint. exceedingly doubtful good 
results could have been obtained contract work; fact, the work 
the approach extensions adjacent, done just previously 
reliable and honest contractor, with the same kind paint, under 
inspection the same man who was foreman this work, already 
shows signs rusting through places. The secret good results 
with oxide iron paint seems get honest paint and 
have honestly applied. This same injunction applies, course, 
‘other paints, but not with equal force, and the author has doubt 
that much the bad odor, into which oxide iron paint seems have 
fallen, arises from using cheap paints adulterated the ground with 
benzine, and applied iron which has not been thoroughly cleaned. 

The deductions made the foregoing pages the covering 
power, etc., the paint, and its cost, are, course, based the 
kind paint used this work, and would modified somewhat 
case red lead other paint were substituted for it. 
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DISCUSSION. 


Assoc. Am. Soc. E.—Papers containing data Mr. Sabin. 
this kind, especially when more them are available, will valu- 
able the engineer. The experience regard the paint- 
ing structures has been, general, that the cost the labor con- 
siderably excess the figures given the author. The cost 
labor proportion the quantity paint used generally estimated 
practical bridge engineers not less, the average, than about 
twice the cost the paint, provided moderately cheap paint 
used, such that mentioned the author; and repainting old 
structures amounts much more. The cost labor repainting 
certain bridge western railroad last year was about six times 
the cost the paint. The paint used was oxide iron; and, 
having been made the railroad company, its cost was figured very 
low. When railroad company makes its own paint, the cost 
merely matter book-keeping, and, this case, was estimated 
the company probably three-fourths its actual cost. This 
would reduce the proportional cost labor four five times 
the cost paint figured the author’s basis. The speaker could 
not give the figures the foregoing case, they had simply been 
shown him the engineer charge immediately after the work 
was done, but the facts derived were substantially those set 
forth. 

The cost the labor will vary some extent with different kinds 
paint, because some require more care their application than 
others. interest have the number gallons per unit 
surface stated, gives some idea the thickness the coat. The 
actual unit which the painter must figure the surface. The bridge 
engineer, for obvious reasons, reckons tons, but these must re- 
duced some common denomination; and, the paint put the 
surface, the surface should guide. true that the proportion 
surface tonnage does not vary very largely work the same 
general character, but varies good deal between light and heavy 
work. The cost application will also increase the work becomes 
lighter and more elaborate. The cost cleaning depends, first, upon 
the nature the surface, and, secondly, upon the thoroughness 
the workmen. This can seen advantage the viaduct 155th 
Street and Eighth Avenue, New York City. The cost cleaning 
the surface the iron there perhaps one hundred times expensive 
the work described the author. 

have something—either oil paint. much room for discus- 
sion and difference opinion present the merits each. 
well-known firm engineers and inspectors recently rejected some oil 
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purchased for shop coats, which, upon analysis competent chemist 
was found contain comparatively little linseed oil, quantity ani- 
mal oil, presumable fish oil, much mineral oil, and large amount 
dryers. Oil that class extensively used. The speaker had in- 
spected, for his own interest, good many structures (chiefly archi- 
tectural, however), steel frame buildings, etc., New York and 
Brooklyn, which had received shop coat oil, and could not 
recall single case where appeared him that linseed oil had been 
used. was tolerably familiar with linseed oil, and was sure that 
was not generally used coat architectural work New 
York City. 

There undoubtedly great difference durability and value 
between linseed mineral fish oil heavily adulterated with 
dryers. coat oil facilitates inspection, while coat paint 
affords more substantial protection. The oil will also, for short 
time, prevent the work from rusting; and, the weather and other 
conditions are favorable; and, the work undertaken promptly, 
possible have the paint applied that the iron protected before 
has suffered. that case the oil has done the work for which 
was intended; but coat something which not oil first ap- 
plied, introduces source trouble beneath the paint which 
afterwards put on, and such cases the use oil coat bad. 

The protection structural steel-work with paint subject 
which only beginning studied seriously. The first thing 
thing, the paint applied scale some sort oxide. Any one 
who doubts this should examine the work being done the 155th 
Street Viaduct, and note the difference between the prepared surface 
there and the best kind wire brushing. Having painted upon 
scale and oxide, when that comes off, the paint comes with it. 

Evans, Jun. Am. Soc. E.—The Department Public 
Works New York City now cleaning that part the overhead 
viaduct which over the elevated station 155th street and Eighth 
avenue means the sand-blast, previous painting. The work 
under the direction North, Am. Soc. E., and 


the intention thoroughly clean the surfaces seventeen lattice 


girders which span the track there, and apply many different 
kinds paint those surfaces order test their durability. The 
iron exposed the action steam and gases from the locomo- 
tives. Within about five years some four coats paint have been ap- 
plied. the buckle plates and the surfaces which seem 
contact with the gases the greater length time, these coats have 
suffered severely; fact, the paint has not stayed all. 

The new paint which has been applied has not yet been exposed 
the gases, the entire structure protected closed floor which 
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hangs below the girders and which the process sand blasting Mr. Evans, 
carried on. 

The sand-blast plant which being used compressed air appa- 
ratus. The sand discharged against the surface the iron and 
cleans very thoroughly. The original coating, believed, was 
shop coat, and over that three couts Eureka paint. The speaker 
has been informed that all the surfaces were very imperfectly cleaned 
before being painted, both mill-scale and rust lying beneath the paint. 
present the four coats paint can traced the lower chords the 
girders, but the under side the buckle plates paint can found. 

When applied the sand-blasted surfaces, the paint seems ad- 
here very closely. The surface naturally pitted the rusting and 
slightly pitted indented the action the sand blast which forms 
superficial frosting and affords excellent hold. Ten different 
paints have already been applied and all possess the same character- 
istics far appearances go. 

Very accurate records are being kept, especially the cost sand 
blasting. The records the cost painting will not special 
value, because done very disadvantageous hours. The clean- 
ing must done during the day account the humidity the 
atmosphere during the night hours, and this time the year most 
the painting done electric light, each man being provided with 
lamp. The men generally paint after they have done day’s 
work. they are paid double time for over-hours they paint very 
slowly, and they are not paid double time they paint very fast, and 
they only two three hours’ painting day, the figures for the 
cost will not special value. broad surfaces, such the 
buckle plates, they seem paint the rate about 900 sq. ft. 
eight hours, and the rate not much over 600 700 sq. ft. 
eight hours when working lattice girder parts. 

first the cost sand blasting was very expensive, probably ex- 
ceeding Mr. Sabin’sestimate. The present cost probably does not exceed 
16% the cost when the work was first started with the experimental 
plant; and, during the next two weeks which the apparatus ex- 
pected used, will probably very much reduced. Four 
what are termed No. machines are being used, and they havea 
capacity eight-tenths square foot per minute each. They are 
operated with loss perhaps not more than thirty minutes day 
changing the nozzle the hose and shifting scaffolds. The plant 
very expensive, the machinery all rented and high rate. 

Efforts are made treat the surface that can painted the 
same day, which especial advantage damp day when the 
faces, though turning out bright steel gray under the blast, become 
red with rust about two hours. Ifthe weather fine and the air 
dry, the surfaces remain bright for four five days. 
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McC. Am. Soc. E.—The question the preser- 
vation iron under the most disadvantageous conditions has been pre- 
sented the Dock Department New York City very strongly the 
maintenance the iron girders Pier North River. That 
steel structure stone piers, the main floor being carried heavy 
girders, with concrete arches between them. found that the 
bottom flanges these girders are badly pitted and oxidized that 
paint will stay them any length time, although every con- 
ceivable kind has been tried. The department now building five 
very large and substantial piers the North River, the neigh- 
borhood West Eleventh Street, four which are carry double- 
decked sheds. The foundations for the shed posts are massive, 
there are many piles them, and they come such irregular in- 
tervals, that has been found necessary put, places, 24-in. plate 
girders, sometimes three and four members, span between the 
foundations formed the pile clusters. The iron only ft. 
above high water, and subjected the steam and vapor arising 
from the sewage which will discharge under the piers near their outer 
ends. The problem how protect the iron one for which 
precedent could found. The speaker, having noticed the pipe 
yard the Department Public Works some old water mains which 
had been exposed practically similar conditions for great many 
years, and which had originally been coated with coal pitch and oil, 
suggested the engineer-in-chief, George Greene, Jr., Am. Soc. 
E., that that method tried. Mr. Greene had had experience 
years ago the Croton Aqueduct, and had recently seen some the 
mains taken out Fifth Avenue, which had been laid under his 
supervision more than twenty years before with the same coating on, 
and concluded that would try it. was, therefore, specified 
that all the structural iron for the foundations the piers was 
coated dipping the iron directly mixture coal pitch and oil, 
temperature 300° Fahr. has also been specified that asphalt 
might used, not readily attacked operated upon sea 
water and moist air. 

1871 the Department Docks constructed very large floating 
derrick. The back stay the tower was carried down very 
heavy cast-iron circle, about ft. diameter, which was bolted down 
through the hull the scow the keelson. The top the circle 
was dished, that there were the top probably receptacles 
which water could lodge depth ins. The captain 
the derrick, who had superintended its construction, painted this cast- 
iron circle with lubricating graphite thinned down with kerosene oil. 
This was applied yearsago. has received none since, and to-day 
the scales graphite can rubbed off with the finger. Although 
out the weather under the most adverse conditions, the iron 
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perfectly preserved. Graphite might service other lines 
work, but the speaker did not know whether would answer for steel 
wrought iron well for cast iron. 

About three years ago the speaker, laying some steam drills, 
hoists and other machinery, had covered their bright surfaces with 
mixture paraffine and vaseline, heated and applied with brush. 
The surfaces have been perfectly preserved, and the mixture readily 
rubbed off. 

Past-President Am. Soc. E.—In the smoky 
and acidulated atmosphere Pittsburg, Pa., one the worst prob- 
lems the preservation iron smokestacks, iron roofs and build- 
ings. There nothing known which will preserve stack roof 
for any length time has simply brushed off and repainted. 

Mr. Parker’s reference the use graphite calls mind ex- 
perience the speaker some fifteen years ago. Knowing the almost 
indestructible nature carbon, occurred him that could 
get carbon surface the iron, rusting would prevented and 
great deal trouble avoided. that time the Siemens regenerator 
furnace was being extensively used, and cartloads soot, which was 
soft and pure carbon resembling India ink, were taken out 
the flues every week. This was mixed with various oils, but nothing 
could found which would make adhere firmly had 
more adherence than whitewash. 

With all other kinds paint which had been used, was invari- 
ably found that the first indication failure was rust spots. 
some unaccountable manner moisture got beneath the paint and 
caused fall off flakes, until finally the whole stack building 
would covered with rust, unless were cleaned and repainted. 
With this carbon coat, however, was observed, all cases where 
the weather had beaten off, that the iron was not rusted, and 
another coat carbon would preserve until was washed off again. 
coat generally lasted from three six months, but depended 
the weather. was affected most heavy rains. 

would excellent preservative, were possible obtain 
anything which would make adhere fact, the failure 
was the only reason for abandoning it. 

which come contact with iron steel should avoided 
because the point spall sticks through the mortar and against 
the iron, will cause hole from in. deep short time the 
least moisture gets through the mortar, which very apt do. 
This was the speaker’s experience the Niagara Suspension Bridge, 
where the strands the end the cable had been bedded mortar. 
The intention was build around with spalls within inch two 
the strands and then fill the space with mortar composed 
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hydraulic cement and silicious sand. spalls were intended 
come contact with the wires, but through carelessness few had 
been allowed project through, and some cases the wires they 
touched were rusted through. 

this case the wires were stretched successive loads until the 
mortar the whole bunch strands was separated from the sur- 
rounding portion. The mortar which was among the strands was not 
separated, but went with them; all around the outside the outer 
strands, the wires were more less corroded. Among the inner 
strands there was corrosion. The mortar did not penetrate be- 
tween the wires, because they were bundled together and wrapped 
once about ins. with wire, bound tightly, and the interstices filled 
with Spanish brown paint. The cables were inclined, and the loosen- 
ing from the outer portion permitted the water which ran down the 
cables get and work down the lower end, where could not 
get out. Probably the oxygen contained caused the rusting the 
wires, they were damp condition when uncovered. Limestone 
alone was used the concrete, and was the speaker’s supposition 
that the carbonic acid contained was one cause for the blackening 
the mortar and corrosion the wires. The speaker does not think 
that this would have occurred sandstone had been used. 
whether the carbonic acid could have this effect without decomposition 
the limestone question for the chemist. has been suggested 
that there may have been sulphur present. true that water which 
permeates the seams the rock forming the banks the Niagara river 
sometimes contains sulphur; but whether the stone contains enough 
produce the effect mentioned, the speaker cannot say. 

couple years ago the speaker received from John Thomson, 
Am. E., sample slushing oil used him covering 
the bright surfaces presses and machinery during shipment. After 
their arrival, the oil simply wiped off and the surfaces are found 
perfectly bright. Possibly this oil was mixed with plumbago, 
would good preservative places where there was rubbing. 
does not seem dry thicken, and the speaker now experi- 
menting with with view using inside bridge cables. 

Joun Am. Soc. E.—The slushing oil, paste, 
mentioned Mr. Buck heavy mineral oil and has been used 
the speaker with complete success for several years the protection 
the bright parts machinery, particularly heavy presses and 
printing and embossing machines. has the especially good prac- 
tical features being easy put and easy remove. used 
the speaker’s work the Colt’s Arms Company and also many 
other manufacturers for the protection bright work before and after 
assemblage. surprising how the merest film will protect from 
rust and how long will endure. Many experiments have been made 
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with acids and water, salt and water, etc. There seems 
good reason why this coating should not used lieu linseed oil 
advantageously, for the protection structural steel and 
possible objection such use that the coating, because its inert 
non-oxidizing quality, would require removed before applying 
paint. Again, however, the expense removal would but nominal. 
The speaker can give information from his own knowledge regard- 
ing its manufacture except that the manufacturer, Charles Everest, 
Am. E., has stated him that particularly difficult 
eliminate all traces water therefrom. fact, not generally 
known, that oils contain water, and that completely drive off, 
with certainty and uniformity, not easily accomplished. 

Possibly Mr. Everest would willing disclose, from his experi- 
ence, information which would great value this connection. 

Am. Soc. E.—In the new emplacement for 
12-in. guns the entrance Long Island Sound, being built under 
the direction Major Smith Leach, A., the iron beams the 
roofs the bomb-proofs and the shot rooms are being imbedded 
naked limestone concrete. The only materials construction are 
the beams and the concrete, and the entire portion the structure 
which needs support through iron beams built simply encasing 
them the concrete, the object putting them naked being 
make more intimate contact between the concrete and the iron, 
that case injury from shot there would more likelihood 
having bond between them than there would layer paint 
oil were interposed. 

Am. Soc. E.—Possibly the distinction between 
the use limestone and other stone concrete may refer more par- 
ticularly buildings than the class work described Mr. 
Shaler. building, where the concrete intended cover the 
fire-proofing, limestone would very dangerous because stone 
which combustible, and case fire occurred would decom- 
posed into lime the heat, whereas fortification the danger 
combustion remote. The problem the covering iron with con- 
crete cement has probably been worked out more successfully 
France than any other country. year ago the speaker made 
quite study concrete construction buildings under several 
the French systems, the Monier, the Melan and others, and every 
case the iron was covered directly with the cement, without paint 
varnish anything intervening. The French have determined very 
accurately the expansion and contraction cement and iron, and 
cement and steel, and have shown that the expansion and contraction 
these materials are alike. 

One building they have constructed quite remarkable. 
large brewery seven stories high, entirely built little iron rods sur- 
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rounded with concrete. All the members which New York City are 
iron and steel are there concrete. The exterior the building 
was simply covered with light tiles, some cases with brick. The 
iron was unprotected except the concrete itself. 

the cost bridge painting much interest, but, except the 
case large structures, not easy obtain. ordinary railroad 
work, the system book-keeping used makes difficult separate 
the cost painting from other miscellaneous expenses. This, 
least, has been the speaker’s experience. His impression is, that, 
rule, the labor cost, compared with the cost material, greater 
than that given the author. 

The object painting bridge protect the metal and also 
incurred painting, the kind paint used and the design 
the structure from that point view, the question must treated 
with reference the local conditions which prevail and the in- 
fluences which the particular structure subjected. Even any 
given bridge, some parts, such the floor system and the top plates 
upper chords, are more subject corrosion than the rest the 
bridge, and should painted more frequently; provision very sel- 
dom enforced. 

Differences climate and local atmospheric conditions are even 
more important. cities where sulphurous coal used, even the 
best paint some cases does not protect the metal work more than 
few months, while dry districts the speaker has seen bridges quite 
free from rust, even fifteen years after being painted. Evidently, 
the first case, the iron work should constantly watched, and cleaned 
and painted very often, completely covered sheathing. The 
speaker remembered one expensive bridge which had replaced 
within six years account lack care this respect. 

usually specified that those parts the iron work which can- 
not painted after erection, parts which are put close together, 
should receive coat paint before they are assembled. There are 
certainly cases where too much paint put these places, that the 


_parts not come contact. boiler work, large pipes, where 


important that the joints should tight and close, the speaker 
sure that this proviso fault, and does more harm than good. 
This, course, not applicable bridge work, although cases 
are known where the parts were thereby prevented from coming close 
together. 

The speaker had seen great many pieces old bridge material 
taken apart cut up, after many years service, and, even where the 
surface, had not been painted, they came apart looking, the majority 
cases, bright and not rusty. 
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There has been good deal theorizing and worry the subject Mr. Goldmark. 


enclosed sections columns and other places that are shut off 
from the air and cannot reached with the paint brush. closely 
riveted column, which has once been painted inside, and which the 
air has access, not liable injured rust the parts 
which are exposed all the atmospheric influences, rain, snow and 
dust; fact, dust quite active agent causing deterioration and 
more feared than the closed section. However, there may 
other reasons .uan those which paint concerned for considering 
closed sections poor details. 


Purpy, Am. Soc. E.—Speaking only with refer- Puray. 


ence building construction, most the building material that 
shipped West from the mills and some that shipped East first 
manufactured ready for erection. paint applied this material 
will practically dry before shipped, but oil applied 
does not dry, and dust and dirt settle and make the condition 
the iron worse, for the subsequent painting, than had received 
oil and some initial corrosion had taken place instead. The rust can 
brushed off, but the dirt remains and painted over. Most the 
structural iron work used buildings New York City, and some 
that used elsewhere, shipped directly from the mills and manu- 
factured local shops. The oiling the material the mill such 
cases open the same objection the other case, and also 
open objection account its making the material disagreeable 
handle and harder work the shop. course painting 
the mills before the material goes into the shop out the question, 
and hard say what best do. Initial corrosion commences 
with slight exposure, especially New York City, where the atmos- 
phere partakes the ocean, and rusting goes rapidly. protection 
against corrosion important, protection against initial corrosion 
doubly important. The speaker would suggest that where material must 
left out doors forany length time after received and before 
used, that piled carefully that one piece will protect 
another. plates and angles are thus piled and the outside given 
coat oil, little oil used and yet the whole pile pretty well pro- 
tected. The difficulty protecting against initial corrosion greatest 
because practical objections, and means overcoming the diffi- 
culty will ever generally adopted that not practical the appli- 
cation. 

the speaker’s practice specified that all surfaces which are 
they cannot reached after the work complete, shall receive one 
coat paint before being assembled. possible that 
work this may not desirable, but building work is. There 
should objection closed work box columns building 
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work, and yet there are some who object box columns because they 
enclose cavities which they claim that there danger corrosion. 
The speaker was recently consulted relation very large building 
now course construction New York City, which open columns 
were insisted upon account the danger corrosion. 

is, course, different when boxed columns are out doors and 
exposed the weather. has been reported that the columns the 
Kings County Elevated Railroad Brooklyn were tapped, after the 
road had been operation short time, and water taken from almost 
all them, and from some them considerable quantities. this 
condition obtains for outside work generally, such columns can- 
not protected, they are, course, objectionable, but the same argu- 
ment does not apply work buildings. 

The surface the iron should clean, warm and dry, when paint 
applied. Painting damp iron almost bad painting iron cov- 
ered with scale, the former case the paint will not adhere and 
the latter, when the scale falls off, the paint will come off with it. 
While there too little known about painting, even those who 
know the most, and while engineers are trying find out everything 
that really essential regard the preservation iron, these 
simple, practical matters cleaning and drying the iron before paint- 
ing should not neglected. large part the painting iron 
buildings done without care this respect, and yet would add 
very much its efficiency. Much that has been done, not particu- 
larly New York City, for the West much worse than the East, 
will prove little service and would have been better left 
undone. 

has been stated that the beams for the new subway Boston 
were not painted, but received coat cement, applied the same 
manner paint, and were then bedded concrete. The speaker 
not sure that approves this treatment. certainly would not 
cover iron with cement put building, but the iron 
bedded concrete, grillage and underground work, the 
cement adheres the iron and there can exposure, possi- 
bly better than painting. That could only found out experi- 


ence. Before adopting the Boston engineers investigated the matter 


very thoroughly and devoted money, time and effort determine 
what was best. They not only wrote many engineers and others 
whom they knew had been interested the preservation iron, but 
they extended their investigations Europe, where iron has been 
preserved the longest and the best, and this was the result. has 
frequently been stated that there better conservator iron than 
good Portland cement concrete, and claimed that Europe there 


are places where iron now seen which has been preserved 
this way for centuries. 
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very good idea, with reference painting, has been brought out Mr. Purdy. 
Boston architect, Mr. Winslow, Winslow Wetherell. 
specifies that the work shall have three coats paint, one the shop 
and two erection, and that the second coat shall different 
color from the first third. sometimes quite difficult tell what 
has been painted and what has not, and this call for difference 
color makes very evident whether the painting has been done 
specified not. 

There has been very general tendency during the last few years 
abandon the old iron oxide paint and use graphite red lead. 
The speaker believes that more graphite paint being used now than 
five years ago, and specifies entirely for his work. Graphite, 
with good linseed oil, can obtained, makes very good paint. 
For work under ground has specified asphalt covering, especially 
where extra amount moisture contended with. the 
present time the speaker putting columns walls from ft. 
under ground where has specified that the columns shall en- 
closed bed concrete least ins. ‘thick around every part 
the iron. The concrete made with Portland cement, and the 
concrete column formed made comparatively smooth 
the outside. This turn made thoroughly water-proof with 
asphalt. Outside that the wall mostly granite, and has been 
specified that the space between this water-proofing and the granite 
shall filled with concrete. some cases, however, there brick 
masonry, and specified that shall built close the water- 
proofing. 

Good Portland cement concrete, least ins. thick, im- 
pervious water, unless the water under some pressure, which 
case cannot relied on. However, danger from moisture 
alone the atmosphere can excluded. Both air and moisture are 
requisite produce corrosion. number French experiments 
show that the Portland cements become more water-proof with time. 
concrete properly made, each stone will covered with cement, 
that would seem make little difference what kind stone 
used. Much concrete improperly mixed. the extensive work 
now being done the new Union Depot Boston, astonishing 
see how perfectly the concrete-mixing machines their work. 

They turn out homogeneous mass, stone being visible. the 
cement that does the work everywhere; and when the cement fails, 
then the concrete must also fail. 
The subject very interesting and there doubt the time 
coming when the necessity for protecting the tremendous quantities 
structural iron that are being put into buildings and bridges will 
force itself upon engineers and architects with much more emphasis 
than has heretofore. 


Mr. Everest. 
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ing referred Mr. Thomson intimately mixed with the 
oil the process manufacture that impossible settle out, 
and can only removed keeping the oil temperature much 
above 212° Fahr. for considerable length time. 

interesting and very sensitive test for determining the presence 
moisture plunge piece cherry-red iron into the oil; there 
the slightest trace moisture its contact with the red-hot iron 
causes explosions, graphically described there 
moisture the oil there effect excepting that smoke gener- 
ated the heating the oil which comes contact with the iron. 

that gives, well-condensed form, much practical and applicable 
information equipment required, cost labor and material, 
and other general items affecting bridge painting. One thing, 
however, regretted. page the author says: at- 
tempt was made analyze the cost the basis surface covered, 
this would have been exceedingly tedious job and -of little use.” 
closely approximate estimate surface per lineal foot span could 
have been readily obtained and would have been very definite value. 
The author’s sixth and seventh conclusions are value only for esti- 
mating work where the number feet surface per unit length 
structure approximates that for the structure discusses. This 
still very far from being uniform, even for like span lengths. The 
floer may uniform for longer shorter spans throughout, may 
vary considerably. estimate based square feet surface covered 
the only one which much reliance can placed, and deter- 
mination the amount paint required cover certain surface 
must the basis begin with. 

subject painting has not received the careful consideration from 
engineers that its importance would justify. branch the pro- 


fession has been developed and perfected rapidly and thoroughly 


that devoted the design and construction steel bridges, and still, 
with all the niceties the chemical and physical properties the 
steel, and the precise sections required for the various members, the 
painting, which the sole protection the structure against the 
ravages its destroyer and worst enemy, the majority 
cases done perfunctory manner, unclean surfaces, with im- 
pure and often worthless materials. The truth this statement 
rarely questioned, but the reply usually given that more careful 
methods and better paints are too expensive. 
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Assuming that more perfect methods would increase the first cost Mr. Wilgus. 
the structure per ton—it will seen that unit stresses 
would require very slight increase reduce the weight sufficiently 
compensate for the additional cost. However, study Table No, 
showing the cost repainting thirty-three steel bridges the Rome, 
Watertown and Ogdensburg Railroad during the past two years, 
well analysis the figures given the author, will disclose the 
fact that cheap methods painting are really the most expensive 
when viewed from the maintenance-of-way point view. The aggre- 
gate weight these bridges 728000 lbs. They were originally 
painted with two coats paint that utterly failed within 
year from the time its application. The table represents the cost 
cleaning each structure with wire brushes, and repainting with one 
coat asphaltum-varnish paint prepared from the following 
formula Dudley, Am. Soe. E.: 

lbs. lampblack ground pure raw linseed oil. 
gallon asphaltum varnish (genuine). 
gallon pure boiled linseed oil. 
gallon drying japan. 

The ingredients were purchased and mixed the railroad com- 
pany. They cost from cents per gallon, and covered about 
350 sq. ft. per gallon. 

The labor cost per day. 

The the exposed areas many the plate girder 
bridges disclosed the fact that for every net ton steel there were 100 
sq. ft. surface requiring painting; or, other words, the cost per 
was the same the cost per ton” for bridges the 
plate girder type. 

The chief item interest noted that the cost labor 
amounts two-thirds the total cost. From this appears that the 
cheap paint short life far the most expensive substance 
place steel bridges. For instance, take the following comparison: 


(OnE Coat). 


Cost labor per cents. 
Cost material per ton, based 
paint cents per gallon...... 
Cost per coat per ton per year, calling 
life paint two years........... 
Cost labor per ton................ cents. 
Cost material per ton, based 
paint cents per gallon. 


Cost per coat per ton per year, calling 
life paint ten years. ......... 
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other words, the superior paint double the price per gallon mr. Wilgus. 
the inferior paint costs but one-fourth much per year. Even 
the cost labor increased, guarantee more efficient clean- 
ing surfaces, there will marked saving per year cost 
maintenance. addition the much greater cost due the use 
the inferior paint, there the even more powerful argument that 
does not protect the iron from corrosion, and before can replaced 
with new coat, the disease which cannot reached the 
cleaning process, lodged among the details and connections, and 
the life the structure alarmingly shortened. 

Experiments and examination various paints actual use, have 
convinced the writer that the qualities that separate good from bad 
paint, are: 

(a) Good adhesion the metal. 

Lack porosity. 

(c) Resistance chemical and galvanic action. 

The absence any one these three qualities, even the others 
exist, will cause the paint fail. 

The majority the patent paints the market simply disguise 
under euphonious titles conglomeration worthless ingredients 
for which the purchaser pays good round prices. The preferable 
method would seem the purchasing and mixing pure un- 
adulterated ingredients the consumer. The writer’s preference 
apply heavy priming coat red lead and oil clean dry sur- 
face, followed one two coats asphaltum-varnish, heretofore 
described. The use linseed oil coat appears ob- 
jectionable, not only acts all” for grit, dirt, etc., 
but, moreover, being unmixed with pigment, never thoroughly 
hardens, and ultimately blisters the succeeding coatings paint. 

With improved methods, the use the sand blast for cleansing 
and compressed air for cheap and thorough application the paint, 
will undoubtedly come into general use for coating bridges. 

Epwin Graves, Am. Soc. E.—This paper suggests Mr. Graves. 
the writer the idea that the same line the cost painting 
lighter bridge work may some value and interest engineers. 
The author truly says that there very little print which will give 
engineer data for close estimate this nature. 

During the summer 1897 the writer was asked give esti- 
mate the cost painting about 404 000 lbs. structural steel- 
work the form light bridge trusses, spans varying length 
from ft. ft., the total length being about 1000 ft. The lack 
available examples which base estimate suggested the ad- 
visability keeping record the cost the work. Means for 
recording all the items expenditure shape work out results 
for future use were adopted. These results the writer glad add 
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Mr. Graves. the author’s, exemplifying the costs lighter class work 


and with another kind paint. 

The steel-work question had been place one year. was 
painted the shop with one coat iron oxide paint. the spring 
1897 the greater part the work was bare and rusted scaling 
badly. The surfaces were all carefully scraped with steel scraper, 
brushed with steel wire casting brush. The dust was afterward 
removed with ordinary whisk broom, and coat No. Detroit 
Graphite Paint carefully laid on. The paint cost $1.10 per gallon 
delivered. 

The floor beams and bottom chord, being most exposed drip 
and dirt, and consequently most likely rust, were painted second 
coat. The work was done the day for much the same reason men- 
tioned the author. The foreman received $3.50 per day, and 
usually had from eight twelve men $1.75. These men were mostly 
laborers, with few bridge men for the top work. 


Lons. 
| Ba | 
First coat, including’! cts. cts. 'cts. cts.|cts, icts.|cts. cts, |cts 
scraping and brush- 
ing 1 000 ft. of double 
triangular trusses. 
Weight, 404 000 Ibs. 
Spans, 136 ft. 
DEE: cubcseeadinenses $293 | 72 | 29 | 154) $209.00) 52 | 21 (190 | 47 | 19 | $502.00) 124) 50 
Second coat bot- 
tom chord and floor 
beams. Weight, 200- 
| 


The following comparisons may drawn: 

The labor per 000 higher than that given the author, 
because the greater surface area per pound very light shapes, 
requiring more labor spreading the paint, and more moving 
the scaffolds. 

The labor the second coat also higher, account being 
all underneath the floor and less easily reached. 
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The number gallons paint per 000 Ibs. iron agrees fairly Mr. Graves. 
well with the first coat the Louisville approach. The total per 
lbs. for two coats (0.64 gall.) little higher than the average 
all shown the author’s table, which expected the 
lighter work. 

The composition the several kinds paint employed clearly 
separate question, and has bearing this discussion. The wear- 
ing qualities can only determined time, but the writer fails 
see the paper any argument favor oxide iron paint. 

Am. Soc. E.—This paper interesting that Mr. Purdon. 
treats subject which very little has been published. The 
author has presented the matter convenient form, and while his 
deductions are useful, far they go, the data are hardly sufficient 
establish any rules. 

Some years ago the writer had the same difficulty the author 
obtaining data which base preliminary estimates, and since that 
time has kept record all painting where correct figures could 
obtained. has found that any information available was based 
the square yard surface unit, and this involved good 
deal tedious calculation and great chance error, and also because 
square yard bridge—perhaps inside chords posts and not 
easily accessible—is hardly comparable with ordinary plane surface, 
sought for some other unit, and chose the pound metal being 
convenient and easily obtained most cases. 

Four tables are presented herewith. Table No. shows the results 
painting new bridges with two coats red lead and oil over coat 
oil applied the shops, small quantity lampblack being mixed 
with the second coat produce less obtrusive color. 

Table No. shows the results painting two large bridges over the 
Arkansas River, for which data the writer indebted Brown, 
Am. Soc. These bridges received two coats red lead and 
oil, having been painted with mineral paint. The cost 
cleaning off the old paint included, and was almost equal the cost 
applying the first coat red lead. 

Table No. contains data for number bridges which received 
two coats mineral paint, having been originally painted with the 
same material. 

Table No. contains data for some bridges which were repainted 
with one coat mineral, having been originally painted with the same 
material. the last two cases the old paint was not cleaned off, rusty 
spots only being cleaned. 

These tables give the cost per 000 lbs. iron for painting different 
kinds bridges with different kinds paint, but the writer does not 
think the examples are sufficiently numerous deduce any rules from. 
For instance, Table No. the fourth and fifth items give the cost 
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painting two different bridges, almost exactly the same, two dif- 
ferent gangs painters; and while the cost labor almost the 
same, one gang seems have used great deal more paint than the 
other. 

getting the cost, brushes are included, but charge made 
for staging, these bridges the same rigging was used many 
different places, and its cost, for any one bridge, would have been 
difficult arrive at, and very small when obtained. 

The average great many bridges would necessary obtain 
correct averages from which deduce rules. The author makes the 
cost labor and nearly equal, while the writer’s tables give 
the cost nearly double that the material. The red lead 
intended used the proportions Ibs. each gallon oil, 
lb. lampblack being added each Ibs. red lead for the second 
coat. Some the mineral paint, received, too thick use, and 
requires thinned mixing with oil. About gall. oil 
provided for galls. mineral paint for this purpose. 

the conclusion the paper the author argues that the use 
mineral paint preferable red lead. question ad- 
mitting good deal argument, the writer does not care enter 
upon it, his object being simply add some information the 
cost work done, and hopes that other members may furnish 
similar results their experience. The writer possesses particulars 
large number other bridges, but only gives those for which 
has exact weights. 

Eayrs, Am. Soc. E.—That the author has not been 
able find much information print the subject the cost 
painting bridges and viaducts under traffic not surprising, for the 
conditions which affect the cost vary widely with different structures. 
important know the density traffic, which has very con- 
siderable influence the cost; the covering capacity the paint 
used, the rate wages paid, and the condition the structure. 
regard the first condition mentioned, the author was particularly 
fortunate having infrequent trains the bridge; and fair 
assume, since the structure which forms the subject the paper was 
built quite recently, that the cost cleaning was comparatively small. 

The table distribution cost, submitted the author, in- 
teresting engineers who have the maintenance structures 
charge; nearly all such tables which have come the writer’s notice 
being applicable shop work only. Even field work, tables 
cost are apt untrustworthy guides. For the reasons above 
mentioned, they can furnish only approximate estimates the 
probable cost future work. 

Another factor which materially affects the cost painting 
the consistency the paint used. Some engineers expect cover 
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from 500 800 sq. ft. surface with gallon paint, while others Mr. Eayrs. 


consider that from 300 400 sq. ft. much gallon will 
properly cover. 

matter general interest, and not with any expectation that 
the data given will safe guide other engineers, the writer sub- 
mits the following extracts from his note-book 

St. Louis Merchants Bridge.—This bridge double-track struct- 
ure, with two trusses; three spans 517 ft. ins. each; total length 
bridge, center center end pins, 552 ft. ins.; depth truss 
center, ft.; width, out out, ft. The bridge was erected 
1890, and was said have had one coat ‘‘Cleveland Iron 
the shop, and one coat after erection. the summer 
1895, the bridge was thoroughly cleaned and painted with one coat 
‘‘Carbon Paint.” metal was very rusty, and the cost the 
labor for cleaning was quite large; just what percentage not 
known, was not practicable separate the items cleaning 
and painting. 


The material used was: 


493} galls. boiled oil $286.08 
galls. carbon paint $1.25...... 690.62 
Making 045} galls. paint ready for use 93.3 


Labor account: 


$120.00 
312.61 
Cost per lineal foot 1.49 
Gallons paint per lineal 0.67 
Labor cost, per cent. 54.7% 


Ferry Street Bridge.—This double-track deck span; two trusses; 
span 126 ft. center center, resting iron columns. was cleaned 
and painted 
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Mr. Eayrs. Material: 
galls. carbon paint, $1.25........... 


Making galls. paint, ready for use, 


$143.76 

Gallons paint per lineal foot........... 0.43 


Angelica Street girder bridge; two girders, ft. 


span. 
Material: 
galls. carbon paint, $1.25........... $12.50 
Making galls. paint, ready for use, 
$40.30 
Gallons paint per lineal 0.30 


Merchants Bridge, structure was erected 1890-91 
Robert Moore, Am. Soc. E., and described him 
paper before this Society.* The structure the usual type 
modern elevated roads: steel columns with plate girder spans, vary- 
ing length from ft. The structure carries double-track 
railroad. was painted after erection with iron oxide paint, ex- 
cept portion, about 100 ft. length, which was painted with 

The structure, when repainted 1897, was very rusty, the 
rust spots having deeply pitted the metal. portion the structure, 
extending from Seventh Street Walnut Street, 075 ft. length, 
was painted contract 1897, cost the railroad company 
cents per lineal foot structure. The paint used was 
paint, which has been used almost exclusively the Terminal Rail- 
road Association and the St. Louis Merchants Bridge Terminal 
Railway for several years. the work was done contract, de- 
tailed statement the cost would inadvisable; but may 


* See Transactions, Vol. xxxi, p. 500. 
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stated that the material cost $748.13, including paint, oil and other Mr. Eayrs. 
supplies; labor, for cleaning, cost $657.67, and for painting, $628.74. 

This does not include foreman’s inspector’s time. The total labor 
amounted 286.41. The labor account amounted the 

total cost. 

St. Louis (Eads) bridge was repainted 1896, but 
the figures cost would not applicable any other bridge. The 
structure consists three arched spans, total length 524 ft. 
The bridge carries double-track railway the lower floor, and 
highway the upper floor. The floor beams for the highway floor 
are the horizontal struts the wind truss. The bridge ft. wide, 
out out. The metal was quite rusty places, requiring chipping 
remove the scale, especially the floor beams overhead, which are 
exposed the smoke locomotives. The cost was follows: 


650 galls. carbon paint, $1.25.... $812.50 
675 boiled oil, cents.... 236.25 


Making 1325 paint, .791 


Labor: 
130 days, $2.50............. 
946 “cc 


955 


Total cost 
Cost per lineal foot 
Cost per 000 lbs. metal 
Labor cost, percentage total 


All the above-mentioned structures were painted one coat only; 
for this reason the paint applied was much thicker than ordinarily 
used for single-coat work. The paint ground especially for the 
writer’s work, and comes the condition called the manufac- 
turers taking gall. oil gall. semi- 
liquid—or about that proportion—to make ready for use. The only 
attempt made measure the covering capacity the paint was 
the Angelica Street Bridge; this, being plate girder bridge, could 
readily 

The opinion expressed the author regard iron oxide paint 
opens wide tield for discussion the relative values different 
paints for metal, discussion which, perhaps, not germane the 


52.55 


CORRESPONDENCE BRIDGE PAINTING. 


Mr. Eayrs. subject the paper. may interesting, however, give state- 


Mr. Selby. 


ment comparative test made the Merchants Bridge Elevated. 
1891 spans 11, and 13, which cross the switching leads into the 
Wabash freight house, were painted follows: 

Girders 11D and 12D were painted with mineral (oxide) paint; 
girder 12C has the east side the web painted with carbon paint, the 
west side web with mineral; girders and 13D were painted the 
same All these girders were painted the same time, the 
same men, and under the same conditions, and they have been exposed 
precisely the same the latter part Septem- 
ber, 1897, the writer carefully inspected the girders, and found that 
girders 11D and 12D showed numerous small rust spots breaking 
through the covering; the west side girder 12C showed con- 
siderable number small rust spots. Girders 13C and 13D showed 
rust spots the mineral side. case were any rust spots 
found the surfaces covered with carbon paint, and the metal under- 
neath the paint, wherever tested, was found clean. The min- 
eral paint used was selected the chief engineer after careful 
examination various paints. 

have brought out the discussion the notes and information 
furnished, particularly the tables given Messrs. Wilgus, Graves, 
Purdon and Eayrs. comparison the different results shows, 
was expected, large variations the unit costs caused differ- 
ences character structure, local conditions, etc.; but, when 
more such information made available, one will able make 
fairly close estimate for given structure based the weight rather 
than the surface covered, and the discussion tends confirm the 
author the belief that the unit will prove the most 
convenient for estimating painting. 

The remarks the paper the use oxide iron paint were 
not intended open that subject for discussion, nor indicate 
unqualified adherence that material standard, but only point 
out what can done with it, viz., this case thoroughly good job 
painting unusually small labor cost. 


